Firearm violence in the USA continues to be a major public health concern.
1 There is little question that the high prevalence of gun ownership in the USA contributes to the burden of firearmrelated injury. 2 Firearm ownership and use for recreation and personal defense have long been an integral part of US culture. 3 Using firearm suicide as proxy, firearm ownership in the USA in 2013 was reported to be very high, with an overall national prevalence of 57.7% and ranged from a low of 25.8% in Hawaii to a high of 76.8% in Mississippi. 4 The wide regional variation in gun ownership demonstrated in 2013 across US states was also seen in 2004 with prevalence ranging from 10% to 66%. 5 Social norms are unseen codes of behaviour and powerful predictors of behavioural intentions and health behaviours. 6 In many parts of the country, these social norms include participation in social activities around gun ownership. These social gun cultures have rarely been formally studied but may be important determinants of gun ownership. Using data from a nationally representative survey, we assessed the prevalence of gun ownership and whether exposure to social gun culture is associated with gun ownership even while taking into account individual-level and state-level drivers such as strength of state gun policies and state gun fatality rate.
METHODS
We used data from a survey by YouGov (http:// www.yougov.com) among individuals aged >18 years in USA in 2013. YouGov is a nonpartisan research firm that recruits its panel online through a polling website and develops nationally representative surveys used widely for research. 7 A description of YouGov is presented in online supplementary appendix I. YouGov invited 11 471 potential participants, out of which 5392 (47.0%) started the survey and eventually 4622 (40.3%) completed the survey. Using the 4622 participants, propensity score matching with 2010 American Community Survey sample with selection within strata by weighted sampling with replacements was performed to obtain a nationally representative population. Out of the 4622 respondents, 4000 were matched and identified to be nationally representative. This study was performed using the 4000 respondents who were identified as a nationally representative cohort. The survey instrument and survey methodology are explained in detail in online supplementary appendix II and III.
Social gun culture was measured using four questions that assessed whether an individual's 'social circle thinks less of them if they did not own a gun', 'family thinks less of them not owning a gun', 'social life with family involves guns' and 'social life with friends involves guns'. We defined exposure to social gun culture if one of the four questions was answered as 'yes'. Gun ownership was measured using six questions that asked status of gun ownership such as whether being a gun owner, the gun was gifted, bought before year 2000, bought after 2000, the gun was used for hunting, have attended gun safety classes and whether the owner advocated responsible gun ownership. We categorised the individual as a gun owner if they responded 'yes' to any of these six questions. Individual responses were not mutually exclusive. Social gun culture and gun ownership questions are presented in online supplementary appendix II. Individual characteristics considered were age, gender, race, ethnicity, marital status, education, employment, income, language, have children, neighbourhood crime and violence exposure. State-level characteristics were strength of gun policy in the respondent's home state using the Brady Law strength score 8 and 2011 state-specific gun fatality rates. 9 Covariates and classifications are explained in detail in online supplementary appendix IV.
We used survey-weighted modified Poisson regression to derive prevalence ratios (PR) and 95% CIs to assess the independent association between social gun culture and gun ownership. Correlation within states was accounted for using robust SEs. A sensitivity analysis was performed by redefining social gun culture, when the respondent reported a positive response to a minimum of two out of the four questions. STATA V.13.1 was used for analysis.
RESULTS
Of the total 4000 individuals, 101 (2.5%) reported that social circle thinks less of gun non-ownership, 117 (2.9%) reported that family thinks less of gun nonownership, 308 (7.7%) reported social life with family involves guns and 332 (8.3%) reported that social life with friends involves guns (figure 1). A total of 528 individuals (13.7%) reported to have at least one social gun culture; 8.0% reported 'yes' to at least 1 out of four, 4.4%, 0.5% and 0.8% reported 'yes' to two, three and all four social gun culture questions.
Gun ownership status was reported as gifted by 538 (13.4%), bought prior to year 2000 by 487 (12.2%), bought after year 2000 by 406 (10.1%), was used for hunting by 219 (5.5%), attended gun safety classes by 393 (9.8%) and to advocate responsible gun ownership by 631 (15.8%; figure 2) . The prevalence of national gun ownership was 29.1% among the 4000 survey participants, varying from 5.2% in Delaware to 61.7% in Alaska (figure 3). Gun ownership was the lowest in Northeast states, while south US census-defined states had highest rates.
Exposure to social gun culture among gun owners and nonowners was 32.3% and 6.1%, respectively ( p<0.0001). Social life with friends involving guns was reported by 21.7% of gun owners and 2.9% of non-owners and social life with family involving guns by 19.7% and 2.8%, respectively. Those respondents whose family thinks less of them if they do not own guns was reported by 7.5% of gun owners and 1.0% of gun nonowner and whose social circles think less of them if they do not own guns was reported by 6.7% and 0.8%, respectively ( p<0.0001).
A strong association between gun ownership and being a part of a social gun culture was observed, even after adjusting for significant covariates (PR=2.25, 95% CI 2.02 to 2.52; table 1). The other individual covariates independently associated with gun ownership were age >55 years, not black, male, income > $25 K, ever married/partnered and medium/high violence exposure. Gun ownership was 31% more likely among those living in states (PR=1.31, 95% CI 1.03 to 1.67) with least stringent gun policies and 51% more likely among those living in states with high gun death rates (PR=1.51, 95% CI 1.06 to 2.13). In a sensitivity analysis, with social gun culture defined as a positive response to at least two out of the four questions regarding social gun culture, after adjusting for significant covariates the strength of association between gun ownership and social gun culture was similar to the results of the primary analysis (PR=2.20, 95% CI 1.91 to 2.52).
DISCUSSION
We found that one-third of US residents are gun owners and gun ownership rates vary widely between states. Although there are no recent nationally representative survey results of gun ownership rates in the USA to allow for direct comparisons, the rates we report are consistent with rates from the Behavioral Risk Factor Surveillance System in 2004, where the prevalence of household firearms ranged from 10% to 66% across the 50 states. We showed that exposure to social gun culture was robustly associated with gun ownership and to our knowledge, this is the first study to establish empirical evidence of the relation between social gun culture and gun ownership. Prior evidence has shown an association between violent and gun-related behaviours and broad cultural norms. 10 The notion that participation in a social gun culture and gun ownership co-occurs and may be mutually reinforcing readily builds on theoretical models of culture-personality relations. This inter-relationship suggests that sociocultural environments affect how people behave and how those people adopt the beliefs, values and social behaviours that are acceptable in that community culture. 11 The link between social gun culture and gun ownership also suggest one avenue through which modern conceptions of the primacy of gun ownership, despite the potential public health consequences, are reinforced. Although notions of protection of one's family and property originally justified gun ownership, 12 gun ownership is today sustained in public consciousness much more through calls to constitutionally enshrined social values, reinforced intermittently by outrage at efforts to limit widespread gun availability. Insofar as social gun cultures may contribute to these prevailing social values, their co-occurrence with gun ownership suggests that social gun culture must be considered by potential public health intervention in the area. This analysis rests on a cross-sectional design. Therefore, we cannot infer whether exposure to social gun culture predisposes one to gun ownership or whether the latter increases likelihood of participation in the former. However, this is not particularly germane to the observations being drawn here, suggesting simply that prudent gun policies that aim to reduce gun ownership and gun-related injury might need to actively consider the prevailing social gun culture in the USA. Future studies that aim to inform our understanding of gun ownership may fruitfully explore the determinants of a participation in social gun culture in the USA. Risks to unattended children UK statistics reveal (once again) that 'accidents' are the main cause of death for children and young people. This prompted another campaign aimed at protecting under-fives in the home. The focus is on falls, burns, scalds and poisonings by medicine or cleaning products. The Royal Society for the Prevention of Accidents recommends parents get down on their knees to look around from a child's perspective. Comment: and, again the stress is on supervision, thus placing the main onus on parents rather than manufacturers.
Prescription drug overdose epidemic
Two US Senators have announced a $1.3 million Prescription Drug Overdose Prevention Grant for the West Virginia Department of Health and Human Resources. The plan is to use three strategies to target providers' high-risk prescribing and patient behaviours. The strategies include enhancing and maximising the state Prescription Drug Monitoring Program, implementing other interventions and evaluating existing policies. This initiative was prompted by the sudden large increase in overdose deaths in West Virginia, and elsewhere in the USA.
Opioid epidemic in the USA
In 2014, about 20 000 people in the USA died from an overdose of prescription opioids. Another 10 million were using prescription opioids for non-medical reasons and almost 2 million are judged to have opioid substance use disorder. The numbers for opioid use and addiction are the highest since the 19th century when the industry began tracking data. CDC is asking physicians to first consider non-opioid medications.
